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METHOD AND APPARATUS FOR FORMING 

A CAPPING LAYER 'ON A COPPER INTERCONNECT ;„ 

' INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 

Washington, D.C. 20231 
Sir: , s ; r: 

In compliance with Rules 1.97 and 1.98, and in ful- 
fillment of the duty of disclosure under Rule 1.56, the accom- 
panying documents, copies of which are attached to this state- 
ment, are made of record on the enclosed sheet. 

A concise explanation of the relevance of these 
items is that these references were cited by the . Japanese. Pat- 
ent Office in the corresponding Japanese Application Serial 
No. 11 343510, filed December 2, 1999. A copy of the Japanese 
Official Action in which they were cited is attached hereto,' ' 
with- what is believed to be the pertinent portion enclosed in 
a wavy line. An English translation of the enclosed portion 
is also attached Hereto. 

Respectfully submitted, 
YOUNG & THOMPSON 
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Attorney for Applicant 
Registration No. 17,355 
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Reason 1 

Claims 1, and 4-7 

Citation 1 — 

Remarks : 

In Citation 1, reference is made to' a semiconductor .device 
and method of manufacture wherein, following plasma 
processing of a copper layer at 300. deg. C in an NEfa 
environment, an SiN layer is formed by plasma CVD using 
SiH 4 +NH 3 +NH 2 gas . 

Reason 2 
Claims 1-7 
Citation 1 

Remarks : 

At the time of forming the SiN film by plasma CVD using 
SiH 4 +NH 3 +NH 2 gas, since the film is ordinarily formed at a 
temperature of 400deg. C, with the invention recorded in 
Citation 1, there is no exceptional difficulty .to . • 
establishing the film forming . temperature to be higher than 
that of the original processing temperature. 

Claims 8 and 9 
Citations 1-2 

Remarks : • * ' 

In Citation 2, reference is made to a film forming device 
wherein, since the substrate temperature quickly changes, 
it is possible to separate the substrate from the device 
using a lift pin. 

Reason 3 

In Claims 4-7, reference is made to a "manuf acturing method 
and device of a semiconductor device", and the category of 
the invention is unclear. 

Hence, the invention relating to Claims 4-7 is unclear. 
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Record of the Examination Results relating to Documents of 

the Prior Art 
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The record of the examination results relating to documents 
of the prior art does not constitute the grounds for 
rejection. 



7 4 1 1 2 0 7 7 



4 2 9 1 5 1 
3Si§B ¥/&14¥l2£24H 



1/ 2 



* E 3ES. e±3 5LS * 



¥fiU 1 ¥ #M !?? 3 4 3 5 1 0 ^ 
¥^14^12^180 

E4 3 ^c— 9 5 3 9 "4R0 0 

mm m m 



2 9 



2 9^i2JS, I3'6^ 



<0 



1 \Z-D^X> 



• if** 1,4-7 

• mmicM& 1 

SML/if£, S i H4+NH3+N2#X£ffll^7°7XTCVDTS J N » 




OS 2 l:o^T> 
• if #JR 1-7 



4 2 9 15 1 
58260 ¥^14^12^240 



2/ 2 



S i H4 + NH3+N2^§ffl^7X7CVDII,fcoTS i Nffll*^l$ 



• m&m 8> 9 
• mmxm^ i - 2 



<ifi3l:^UT> 



91 m x m 

1 - 8 7 3 5 ^ 
2.W9 - 2 8 9 2 0 3^&» ^ 



- K 



iH4Lfc#& I PC^7I H01L21/312 - 21/318 
ftfr SffiXitt ^12 0 0 0 -2 6 9 2 0 9 #&*g ^ 




MfS 03-3581-1101 3469-3471 




OHTO-U.S. Pat. Appl\ 10/212,234 
Ref. 00485 



In Citation 1, reference is made to a semiconductor device 
and method of manufacture wherein, after executing 
reduction processing of a copper layer by performing plasma 
processing at 300 °C in an NH 3 atmosphere, formation is 
accomplished of an SiN layer by plasma CVD wherein use is 
made of SiH4+NH 3 4-N 2 (particular reference is made to Section 
[0067]). Also, film formation at" -a .temperature of. about' 
400 °C at the time of formingytttfe SiN layer by pl^smfi CVD 
using SiH 4 +NH 3 +N 2 gas is already known (if necessary, 
reference can be made to Japanese Laid- Open Patent 
Publication Hei 8-22 98 6, Japanese Laid Open Patent 
Publication Hei 11-162814 and Japanese Laid Open Parent -• ;• 
Publication Hei 11-317395) . _ Hence, there- would -be^no-^- 
exceptional difficulty to forming an SiN layer at 400 °C By 
plasma CVD using SiH 4 +NH 3 +N 2 gas after reduction processing 
of a copper layer by plasma processings -at 300 °C in an NH 3 
atmosphere . - 

Furthermore, the invention relating to Claims 1-13 of. the 
present application could be easily accomplished on the 
basis of Citations 1 and 2. 
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